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® Semiconductor Integrated circuit device. 



@ Protection lines (14, 17) are arranged on both 
sides of and above a signal line (13). and ground 
lines (15) are formed outside the protection lines (14) 
and a ground line (19) is formed above the protec- 
tion line (17). A bias circuit (21) is connected to the 
signal line (13) and protection lines (14. 17) to set 
the potential of the protection lines (14. 17) equal to 
that of the signal line (13) and set the impedance of 



the protection lines low. The signal line (13) process- 
ing a small signal, is surrounded by the low-imped- 
ance protection lines (14. 17) of the same potential 
as that of the signal line (13). and thus crosstalk can 
be prevented from occurring between the lines, with- 
out causing the components of a high-frequency 
analog signal to attenuate. 
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The present invention relates to a semiconduc- 
tor integrated circuit device and, more specifically, 
to an integrated circuit (IC) including an analog 
circuit and a digital circuit together. 

In a prior art integrated circuit (IC) including s 
both an analog circuit and a digital circuit, a digital 
signal having a large amplitude and an analog 
signal having a small amplitude are processed on 
the single IC. It is thus necessary to prevent the 
digital signal from leaking into the analog signal. io 
For example, the leakage of a signal through a 
substrate can t>e prevented by acquiring a sub- 
strate potential from each of analog and digital 
circuits or by forming a number of substrate con- 
tacts. 75 

In the above integrated circuit, the wiring length 
is increased in accordance with a reduction in 
wiring interval and an improvement in degree of 
integration of IC; accordingly, a crosstalk is caused 
between wirings owing to a signal leakage there- 20 
b tween. To prevent the crosstalk, as shown in 
FIG. 1. a ground (GND) line 5 is formed above 
wiring 3. which is formed on an insulation film 2 on 
the major surface of a substrate 1 and serves as a 
signal line, with an insulation film 4 interposed 25 
between the wiring 3 and GND line 5. The wiring 
(signal line) 3 is therefore covered with the GND 
line 5. 

However, in the prior art integrated circuit de- 
scribed above, the parasitic capacitance between 30 
the wiring 3 and GND line 5 is increased when the 
wiring 3 is long or wide. Since the resistance of a 
high-frequency analog signal is usually represented 
by 1/jctfC (<ij : radian frequency. C : capacitance), 
the components of the high-frequency analog sig- 35 
nal attenuate as the capacitance increases. Further- 
more, the potential of the signal is likely to change 
because of a leak of small current flowing between 
wirings. 

As described above, the prior art integrated 40 
circuit has a drawback in which when the wiring 
layer is covered with the GN line to prevent a 
crosstalk from occurring between the wires, the 
components of the high-frequency analog signal 
may attenuate or the potential of the signal may 45 
change. 

It is accordingly an object of the present inven- 
tion to provide a semiconductor integrated circuit 
device capable of providing both a digital circuit 
and a high-precision analog circuit together on a 50 
single device, and preventing a digital signal from 
leaking into an analog signal without attenuating the 
components of a high-frequency analog signal or 
changing the potential of the signal. 

To attain the above obj ct. there is provided a 55 
semiconductor integrated circuit devic comprising: 

a first wiring provided on an insulation film 
formed on a major surface of a substrate; 



second wirings formed adjacent to the first 
wiring, with insulation films interposed there- 
between; and 

a bias circuit for setting a potential of each of 
the second wirings in accordance with a potential 
of the first wiring. 

With the above circuit arrangement, even 
though the signal line processing a small signal is 
lengthened, it can be protected from any influence 
of the other lines. Therefore, noise generated from 
the other lines can t>e suppressed, as can be 
crosstalk between the signal line and the other 
lines. 

This invention can be more fully understood 
from the following detailed description when taken 
in conjunction with the accompanying drawings, in 
which: 

FIG. 1 is a cross-sectional view of a prior art 
semiconductor integrated circuit; 
FIG. 2 is a cross-sectional view of a semicon- 
ductor integrated circuit according to an em- 
bodiment of the present invention; 
FIG. 3 Is an equivalent circuit diagram of the 
semiconductor integrated circuit shown in FIG. 
2; and 

FIGS. 4 to 12 are cross-sectional views each 
showing a semiconductor integrated circuit ac- 
cording to other embodiments of the present 
invention. 

An embodiment of the present invention will 
now be described, with reference to the accom- 
panying drawings. 

FIG. 2 shows a constitution of an integrated 
circuit (IC) according to an embodiment of the 
present invention, and FIG. 3 shows an equivalent 
circuit of the IC of FIG. 2. 

As illustrated in FIG. 2. the IC includes a semi- 
conductor substrate 11 on which, for example, a 
digital circuit and an analog circuit, neither of which 
is shown, are formed, an insulation film 12 formed 
on the major surface of the substrate 11. a signal 
line 13 of first wiring formed on the film 12. protec- 
tion lines 14 of second wirings formed on both 
sides of the signal line 13. ground lines 15 of third 
wirings formed outside the lines 14. a protection 
line 17 of fourth wiring provided above at least the 
signal line 13 with an interlayer insulation film 16 
between them, a ground line 19 of fifth wiring 
formed above the line 17 with an interiayer insula- 
tion film 18 between them, and a surface protection 
film 20 formed on the line 29. To improve in 
protection effect, it is preferable that the fourth | 
wiring 17 extends over the second wirings 14 as i 
well as the first wiring 13 so as to cover the second ( 
wirings, as shown in FIG. 2. 1 

As illustrated in FIG. 3, a bias circuit 21 is 
conn cted to the signal line 13 and protection lines r 
14 and 17 to set the pot ntial of each of the lines c 
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14 and 17 equal to that of the line 13. The bias 
circuit 21 . which is constituted of a voltage follower 
amplifier, enhanc s an impedance between the sig- 
nal line 13 and the protection lines 14 and 17. and 
supplies the same potential as that of the signal 
line 13 to the protection lines 14 and 17 at a low 
impedance. 

As shown in FIG. 3. the protection lines 14 and 
17 are connected to one input terminal and an 
output terminal of the amplifier 21, whereas the 
signal line 13 is connected to the other input termi- 
nal thereof. For simplification of the drawings, in 
FIG. 2 and its subsequent Figures of cross-sec- 
tional views, the connection lines of the protection 
lines 14 and 17 to the bias circuit 21 are schemati- 
cally shown, but the connection line between the 
signal line 13 and bias circuit 21 is not shown. 

A method of manufacturing the above-de- 
scribed integrated circuit will now be described. 

Rrst an analog circuit and a digital circuit (nei- 
ther is shown) are formed on a semiconductor 
substrate 11. Then an insulation film 12 is formed 
through a normal process, e.g., a CVD method. A 
contact (not shown) is formed in the insulation film 
12 through the PEP (photo engraving process), and 
aluminum is deposited by sputtering. After that, the 
aluminum is patterned to form the signal line 13. 
protection lines 14, and ground lines 15, The pro- 
tection lines 14 are arranged on both sides of the 
signal line 13 such that they are parallel with the 
line 13. and the ground lines 15 are formed outside 
and in parallel with the protection lines 14. The 
signal line 13 and protection lines 14 are con- 
nected to the bias circuit 21, and the ground lines 
15 are connected to their respective grounds. 

An interlayer insulation film 16 is formed by the 
CVD and a through hole (not shown) is formed by 
the PEP, with the result that the protection line 17 
is formed on the Interlayer insulation film 16 in the 
same manner as the protection lines 14 are 
formed. The protection line 17 connected to the 
bias circuit 21, is provided above the signal line 13 
and covers it and, in other words, the protection 
line 17 is formed so as to cover the signal line 13, 
though the interlayer insulation film 16 is inter- 
posed between the lines 13 and 17. To improve in 
protection effect, it is preferable to extend the 
protection line 17 over the protection lines 14 as 
well as the signal line 13, so as to cover the 
protection lines 14. 

Similarly, an interlayer insulation film 18 is de- 
posited by the CVD and a through hole (not shown) 
is formed by the PEP or the like. After that, a 
ground line 19 is formed on the interlay r insulation 
film 18 and connected to the GND. The ground line 
19 is formed so as to cover the protection line 17. 
More specifically, the ground line 19 is formed 
above the protection line 17 so as to cover th line 



17 in the thickness direction of the substrate 11, 
though the interlayer insulation film is interposed 
between the protection line 17 and ground line 19. 
After that, a surface protection film 20 for protect- 
5 ing the surface of the resultant structure is depos- 
ited by sputtering or the like, and a pad (not 
shown) is formed, thus completing the integrated 
circuit. 

In the foregoing integrated circuit, the signal 
TO line 13. which processes a small signal, is sur- 
rounded by the low-impedance protection lin s 14 
and 17 having the same potential as that of the lin 
13 and by the ground lines 15 and 19 connected to 
the GND, Therefore, no crosstalk can be prevented 

76 from being caused between the signal line 13 and 
the protection lines 14 and 17. 

Since the interconnection between the protec- 
tion lines 14 and 17 and the other lines (not shown) 
is protected by the ground lines 15 and 19, cros- 

20 stalk is difficult to cause between them. Since, 
moreover, the protection lines 14 and 17 are low in 
impedance, they are not influenced greatly by the 
parasitic capacitance or the leak of small current, 
with the result that the great influence can b 

25 prevented from being exercised on the signal line 
13. 

Consequently, the integrated circuit of the 
present invention overcomes the problems of the 
prior art circuit in which the parasitic capacitance 
30 between the signal and ground lines is increased, 
the components of a high-frequency analog signal 
is attenuated, and the potential of the signal is 
varied with the leak of a small current between 
wirings. 

35 In the above embodiment, since the signal lin 

processing a small signal is surrounded by the low- 
impedance protection lines of the same potential as 
that of the signal line, the parasitic capacitance 
between the signal line and ground lines can be 
40 prevented from increasing, and noise generated 
from the other wirings can be suppressed, as can 
be crosstalk between the signal line and the other 
wirings. Consequently, the signal line can be pro- 
tected in-espective of the length or area thereof 
45 and, even when both a digital circuit and a high- 
precision analog circuit are integrated on a single 
device, the performance of the device itself can be 
sufficiently maintained. 

In the above embodiment, each wiring is con- 
so stituted of aluminum. However, the present inven- 
tion is not limited to this, but the first and second 
wiring can be constituted of polysilicon. polycide. 
or the like. 

In the above embodiment, the first wiring 
55 serv s as a signal line, and the protection lines are 
formed above and on both sides of the signal line. 
As shown in FIGS. 4 and 5. however, a protection 
line or prot ction lines can be formed either on 
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both sides or above the signal line. The integrated 
circuit of the present invention has only to include 
at least the first wiring 13 of the signal line and the 
protection lines 14 or protection line 17, FIG. 6 
shows an integrated circuit comprising both the s 
protection lines 14 and 17, FIG. 7 shows an in- 
tegrated circuit Including protection lines 14 and 
ground lines 15 outside the lines 14. FIG. 8 illus- 
trates an integrated circuit having a protection line 
17 and a ground line 19 above the line 17. FIG. 9 io 
shows an integrated circuit including tx)th protec- 
tion lines 14 and 17 and ground lines 15 outside 
the lines 14. FIG. 10 illustrates an integrated circuit 
comprising protection lines 14 and 17 and ground 
lines 15 and 19. 75 

The integrated circuit of the first embodiment 
has a three-layered wiring structure, and the signal 
line is the lowest layer of the structure. For exam- 
ple, as shown in FIGS. 11 and 12. the number of 
wiring layers can be four or more, and a protection 20 
line can be formed under and alongside the signal 
line. Furthermore, a ground line can be formed for 
the protection line. In FIG. 11. a protection line 27 
is formed under a signal line 13 with an insulation 
film 26 interposed between them. The protection 25 
lin 27 is formed so as to cover the signal line 13 
and preferably extends so as to cover protection 
lines 14. In FIG. 12, a ground line 29 is provided 
under a protection line 27 with an insulation film 28 
interposed between them. The protection effect of 30 
the circuits shown in FIGS. 11 and 12 is improved 
more greatly than that of the circuit shown in FIG. 
2. 

According to the foregoing first embodiment, 
the signal line and protection lines are interposed 35 
b tween the ground tines. However, as shown in 
FIGS. 4, 5 and 6. the ground lines need not be 
always provided. 

In the embodiments shown in FIGS. 4. 5, 6, 7 
and 9. the insulation film 18 is used as a surface 40 
protection film. In the embodiments shown in FIGS. 
4 and 7. the insulation film 18 need not necessary 
t>e formed and, in this case, the insulation film 16 
is used as a surface protection film. 

It is needless to say that various changes and 45 
modifications can be made without departing from 
the scope of the subject matter of the present 
invention. 

According to the above-described semiconduc- 
tor integrated circuit device of the present inven- so 
tion. a digital circuit and a high-precision analog 
circuit can be formed together on a single devic , 
and a digital signal can be prevented from leaking 
into an analog signal, without attenuating the com- 
ponents of a high-frequency analog signal or vary- 55 
ing the potential of the signal. 



Claims 

1. A semiconductor integrated circuit device char- 
acterized by comprising: 

a first wiring (13) provided on an insulation 
film formed on a major surface of a substrate; 

second wirings (14, 17) formed adjacent to 
said first wiring, with insulation films (16. 18) 
interposed therebetween; and 

a bias circuit (21) for setting a potential of 
each of said second wirings (14, 17) In accor- 
dance with a potential of said first wiring (13). 

Z The device according to claim 1. characterized 
in that said bias circuit (21) sets the potential 
of each of said second wirings (14. 17) equal 
to the potential of said first wiring (13). 

3. The device according to claim 1 . characterized 
in that said bias circuit (21) includes an am- 
plifier (21) which receives the potential of said 
first wiring (13) at a high impedance and sup- 
plies a low-impedance signal to said second 
wirings (14, 17) in accordance with the poten- 
tial. 

4. The device according to claim 1, characterized 
in that said device furtiier comprises third wir- 
ing (15, 19) formed adjacent to said second 
wirings (14. 17), with the insulation films (16. 
18) interposed therebetween, and said first wir- 
ing (13) serves as a signal line, said second 
wirings (14. 17) serve as protection lines, and 
said third wirings (15. 19) serve as ground 
lines. 

5. The device according to claim 4, characterized 
by further comprising another protection line 
(27) formed adjacent to said first wiring (13). 
with an insulation film (26) interposed there- 
t>etween. 

6. The device according to claim 1 . characterized 
by further comprising a ground line (29) 
formed adjacent to said another protection line 
(27). witii an insulation film (28) interposed 
therebetween. 
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